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全投てき種目において投てき距離はリリース速度： Vo, リリース角度： ao, リリース高：
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SHOT PUT 





























1960 1964 1968 1972 1976 1980 1984 1988 1992 
Fig. 2 SHOT PUT (F) 
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Fig. 4 D I S CU S T H ROW (F) 
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J AV E L I N TH ROW (F) 
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Fig. 7 HAMMER THROW 
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表ー 2 投てき競技者の筋力水準（男子）
SHOT PUT (M) 
p Sn J B.P Sq 
15m 600kg 97.8 96.0 123.6 117.0 165.6 
16m 650kg 105.9 104.0 133.9 126.7 179. 4 
17m 700kg 114. 1 112. 0 144.2 136. 5 193.2 
18m 750kg 122.3 120.0 154.5 1 46. 3 207.0 
1 9m 800kg 130.4 128.0 164.8 156.0 220.8 
20m 850kg 138.5 136. 0 175. 1 165.7 234.6 
21m 900kg 1 46. 7 1 44.o 185.4 175.5 248.4 
22m 950kg 154.8 152.0 195.7 185.3 262.2 
23m 1000kg 163.0 160.0 206.0 195.0 276.0 
24m 1050kg 171. 2 168.0 216. 3 204.7 289.8 
25m 1100kg 179. 3 176.0 226.6 21 4. 5 303.6 
26m 1150kg 187.S 184.0 236.9 224.3 317. 4 
DISCUS THROW (M) 
50m 590kg 94.4 94.4 122. 1 112.1 166.9 
52m 612kg 97.9 97.9 126.7 116.3 173.2 
54m 634kg 101. 4 101. 4 1 31. 2 120.5 179.4 
56m 656kg 105.0 105. 0 135.8 124.6 185。6
58m 678kg 108.5 108.5 140.3 128.8 191。9
60m 700kg 112.0 112.0 144.9 133.0 1 98. 1 
62m 722kg 115.5 115.5 149.5 137.2 204.3 
64m 744kg 119.0 119.0 154.0 141. 4 210.6 
66m 766kg 122.6 122.6 158.6 145.5 216.8 
68m 825kg 132.0 132.0 170.8 156。8 233.5 
70m 890kg 142.4 142.4 184.2 169. 1 251. 9 
72m 955kg 152.8 152.8 197.7 181. 5 270。3
74m 1020kg 163.2 163.2 211。1 193.8 288.7 
76m 1085kg 173.6 173.6 224.6 206.2 307. 1 
78m 1150kg 184.0 184.0 238. 1 218.S 325.5 
80m 1215kg 194.4 194. 4 251. 5 230.9 343.8 
JAVELIN THROW (M) 
70m 460kg 70.4 77.3 101. 2 81. 9 129.3 
74m 476kg 71. 4 80.0 104.7 84.7 133.8 
78m 492kg 75.3 82.7 108。2 87.6 138.3 
82m 510kg 78.0 85.7 112.2 90.8 143。3
86m 580kg 88.7 97.4 127.6 103.2 163。O
90m 650kg 99.5 109.2 143. 0 115.7 182.7 
94m 720kg 110.2 121. 0 158. 4 128.2 202.3 
98m 790kg 120.9- 132.7 173.8 140.6 220。O
102m 860kg 1 31. 6 144. 5 189.2 1 53. 1 241.7 
106m 930kg 142.3 156.2 204.6 165.5 261. 3 
110m 1000kg 153.0 168.0 220.0 178.0 281. 0 
114m 1070kg 163.7 179.8 235.4 190.5 300.7 
118m 1140kg 174.4 191.5 250.8 202.9 320.3 
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HAMMER THROW (M) 
p Sn J B.P Sq 
60m 600kg 93.6 97.8 124.2 110.4 174.0 
62m 624kg 97.3 1 01. 7 129.2 ,, 4. 8 181. 0 
64m 648kg 101. 1 105. 6 134. 1 119.2 187.9 
， 
66m 672kg 104.8 109.5 139.1 123.6 194.9 
68m 696kg 108.6 113.4 144. 1 128. 1 201.8 
70m 720kg 112.3 117. 4 149.0 132.5 208.8 
72m 744kg 11 6. 1 121. 3 154.0 136.9 215.8 
74m 774kg 120.7 126.2 160.2 142.4 224.5 
76m 821kg 1 28. 1 133.8 170.o 1 51. 1 238.1 
78m 868kg 135.4 1 41. 5 180.0 159.7 251.7 
80m 915kg 142. 7 1 49. 1 189. 4 168.4 265.4 
82m 962kg 1 50. 1 156. 8 199. 1 177.0 279.0 
84m 1009kg 157.4 164. 5 208.9 185.7 292.6 
86m 1056kg 164.7 172.1 218.6 194.3 306.2 
88m 1103kg 172.1 179.8 228.3 202.9 319.9 
90m 1150kg 179.4 187.4 238.1 211. 6 333.5 
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SHOT PUT (F) 
p Sn J B.P Sq 
1 3m 318kg 51. 8 50.9 65.5 62.0 87.8 
14m 368kg 60.0 58.9 75.8 71. 8 1 01. 6 
15m 418kg 63.1 66.9 86. 1 81. 5 115.4 
16m 468kg 76.3 74.9 96.4 91. 3 129.2 
17m 518kg 84.4 82.9 106.7 1 01. 0 1 43。O
18m 568kg 92.6 90.9 117.0 11 0. 8 156.8 
19m 618kg 100.7 98.9 127.3 120.5 170. 6 
20m 668kg 108.9 106.9 137.6 130.3 184.4 
21m 718kg 117. 0 114. 9 147.9 140.0 198.2 
22m 768kg 125.2 122.9 158.2 1 49. 8 212.0 
23m 818kg 133.3 130.9 168.5 159.5 225.8 
24m 868kg 141. 5 138. 9 178.8 169.3 239.6 
25m 918kg 149.6 146.9 189. 1 179. 0 253.4 
26m 968kg 157.8 154. 9 199.4 188.8 267。2
DISCUS THROW (F) 
45m 312kg 49.9 49.9 64.6 59.3 88.3 
48m 348kg 55.8 55.8 72.1 66.2 98.6 
50m 373kg 59.6 59.6 77.2 70.8 105。5
52m 397kg 63.5 63.5 82.2 75.4 112.4 
54m 421kg 67.4 67.4 87.2 80. 1 119.3 
56m 446kg 71. 3 71.3 92.3 84.7 126.2 
58m 470kg 75.2 75.2 97.3 89.3 133.0 
60m 494kg 79. 1 79. 1 102.3 93.9 139。9
62m 518kg 82.9 82.9 107.2 98.4 146.6 
64m 543kg 86.9 86.9 112.4 103.2 153。7
66m 567kg 90.7 90.7 117.4 107.7 160.5 
68m 592kg 94.7 94.7 122.5 112.5 167。5
70m 616kg 98.6 98.6 127.5 117.0 174。3
72m 640kg 102.4 102. 4 132.S 121. 6 181。1
74m 665kg 106.4 106.4 137. 7 126.4 188.2 
76m 689kg 110.2 11 0. 2 142.6 130。9 195。O
78m 714kg 114. 2 11 4. 2 147.8 135. 7 202.1 
80m 738kg 11 8. 1 11 8. 1 152.8 140.2 208.9 
82m 763kg 122. 1 122.1 157.9 145. 0 21 5. 9 
JAVELIN THROW (F) 
SOrn 300kg 45.9 50.4 66.0 53.4 84.3 
54m 334kg 51.0 56.0 73.4 59.4 93。7
58m 367kg 56.2 61. 7 80.8 65.4 103。2
62m 400kg 61.3 67.3 88.2 71. 3 112。6
66m 434kg 66.5 73.0 95.6 77. 3 122.1 
70m 450kg 68.9 75.6 99.0 80.1 126.5 
74m 466kg 71.3 78.3 102.5 82.9 130。9
78m 482kg 73.7 81.0 106.0 85.8 135。4
82m 500kg 76.5 84.0 110.0 89.0 140.5 
86m 570kg 87.2 95.8 125.4 101.5 160.2 
90m 640kg 97.9 107.5 140.8 113.9 179。8
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臨丸投（男）
l 
. 800 kg 
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認重置に対する各理目の割合：％
J.T I 15・3 I 16・8 I 22・0 I 17•8 I 28・1 
D.T I 16・0 I 16・0 I 20•7 I 19・0 I 磁•3
s. p | 16・3 I 16・0 I 20•6 I 19・5 I 町•6
H.T I 15・6 I 16・3 I 幻•7 18・4 I 29・0 
Press Snatc~ Jerk Bench press Squat 
図ー 8 投てき競技者の筋力水準
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表ー 4 WEIGHT LIFTING ． POWER LIFTINGにおける
種目別相対筋力




52kg 2.22 2.93 4.66 2.82 4.47 
56kg 2.35 3.03 4.24 2.63 5. 17 
60kg 2.30 3.00 4.92 3.00 4.94 
67.5kg 2.30 2.90 4.40 2.87 4. 63 
75kg 2.23 2.80 4.36 2.90 4.33 
82.5kg 2.18 2. 71 4.60 2.91 4.33 
90kg 2.17 2.58 4.16 2.83 4. 14 
100kg 2.00 2.41 4.00 2.61 3. 77 
110kg 1. 78 2.25 3.58 2.45 3.59 
llOkg+ 




19640.G 19720.G 1983 w. C 
砲 丸 投 （男） 189.8 192.0 191. 1 
111. 5 120.1 116. 2 
（女） 174.3 177.0 178.1 
84.2 86.8 91. 0 
円 盤 投 （男） 193.2 192.0 194.5 
106.5 110.5 111. 8 
（女） 174. 7 174.0 180.5 
82. 7 84.4 91. 3 
ハンマー投 184.2 187.0 186.0 
99.5 106. 1 104.3 
や り 投 （男） 181. 0 180.0 187.5 
83. 7 89.9 90.0 
（女） 171. 5 176.0 170.6 






1)脊柱を伸ばす筋群， 2）脊柱および腰関節の屈筋群， 3）脚の伸筋群， 4）腕の伸筋群， 5）大
胸筋
これらの筋群の強さを直接的に競争するスボーツ種目としては Weightlifting, Power 
liftingがある。これらの種目の世界記録に対する体重当りの相対筋力を示したのが表 4である。
投てき競技者にとって記録を出すための必要条件として，どの位の筋力を必要とするかにつ
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An Analysis of Improving Yearly 
Best Records in the Throwi叩 Events
Fumi o Suganuma 
The changes in the world records in throwing events in the past twenty-
seven years were analyzed in this study. On the basis of this analysis, the 
prediction was made that the yearly best records in the world and Japan 
in throwing events would not stand for a long time. 
On the basis of the number of times would records have been broken in 
each throwing event, from most to fewest, the order is as follows : 
women's javelin throw, women's discus throw, men's hammer throw, men's 
javelin throw, men's discus throw, women's shot put, and men's shot put. 
The Japanese records have been broken in the order of women's javelin throw, 
men's hammer throw, men's javelin throw, men's discus throw, women's discus 
throw, men's shot put, and women's shot put. 
Comparing the pace at which the world records were broken to that of 
the Japanese, Japanese athletes seem to have been unable to keep up in all 
throwing events except the men's javelin throw. 
This investigator believed that no solution would be made to narrow down 
the discrepancy between the pace of progression of the world records and the 
Japanese ones unless Japanese athletes improve muscle strength es pee ially 
maximum muscle strength, by exhaustive training. This was the foremost 
problem which Japanese athletes faced in the throwing events. 
